Introduction
Giraffe (Giraffa camelopardalis) social structure is described as a fission-fusion society (Bercovitch & Berry, 2009; Shorrocks & Croft, 2009) , wherein mother-daughter pairs and specific adult female dyads form strong, continuous social relationships (Carter et al. 2013; Bercovitch & Berry, 2013) . Bercovitch and Berry (2013) found that, in addition to related individuals, peers are more likely to establish herds than non-peers. These non-kin relationships may be formed at an early stage through shared membership in a crèche (Carter et al. 2013) . However, systematic studies of the ways in which female giraffe social relationships change after giving birth are absent from the literature.
Here, we present observations that contribute towards filling this knowledge gap.
Material and methods
Our study was conducted in Katavi National Park (Tanzania) in the following time periods: July-November 2010, August-October 2011. Data were usually collected in the daylight hours between 07:30 and 18:30. When a giraffe herd was encountered, herd size was recorded. "Herds" were recognized as groups of giraffe individuals within sight of an observer and engaged in the same activities. We recorded the age-sex classes of all herd members. Age estimates were based on body size, colour, and the shapes of the ossicones. Individuals were classified into four age-sex classes: calf (estimated height below 2.5 m), juveniles (estimated height between 2.5 m and 3.5 m), adult female and adult male (estimated height of over 3.5 m). Pelage patterns on the necks were used for individual identification. As giraffe mothers suckle only their own calves (Langman, 1977; Pratt & Anderson, 1979) , mother-calf pairs were identified by suckling observations.
To determine the strength of social associations, we calculated the dyadic association index (DAI; Martin and Bateson, 1993) for all individuals observed more than five times:
where A is the number of observations of individual A is seen without B; B is the number of observations of individual B is seen without A; and AB is the number of observations made when giraffe A and B were in the same herd. Table 1 summarises the number of identified individuals and the numbers of individuals used in the DAI calculations. We were able to identify all mother-calf pairs in both years. In some areas, about half of giraffe calves are killed by lions (Dagg, 2014) . The strengthening of social relationships between female giraffe during the nursery period might help reduce calf predation by way of sharing calf care responsibilities whilst also enabling females to browse at remote locations which is also the case in elk (Cervus elaphus) (Paquet & Brook, 2004) . Therefore, such a tactic could reduce the successful hunting rate of predators.
Results and discussion
Giraffe are birth 'hiders'; this is a reproductive strategy in which newborn animals are hidden together in a crèche while mothers leave to browse and drink (Langman, 1977; Pratt & Anderson, 1979) . By remaining hidden while their mothers forage, calves are also able to conserve energy and body water (Langman, 1977) . Calves were more frequently observed with peers of the same age than with their mothers because they spent more time with their peers during the daylight hours, especially during the nursery period (table 2) more comprehensive understanding of these relationships will emerge when studies are extended into the hours of darkness when lions, which are the major predators of giraffe (Pratt & Anderson, 1979) , are most active (Schaller, 1972) . It is possible that the structure of social relationships may differ during the night to that which we observed during the day if mothers stay close to their calves to ward off predators. Table 2 . The mean DAI value of each age-sex class combination in 2011
The results for mother-calf dyads were limited to three pairs of giraffe, thus additional data on other mother-calf pairs are needed to confirm the generality of our conclusions. Furthermore, observations on identified individuals should be made during the night and over a longer period to expand our understanding of strong and enduring associations formed during the nursery period. 
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